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SUMS* flU**^ ^H/cti^yMB, i«ti^7^y*l^l9 
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fc&m. isT S"fb * = ft *5 .fctf 7^5^Kx^^*i»64«#i» 
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y 7^ = ^^^-x^m«ri§, # y hswjB» #y ^*7vu^*fj!§, 

xyufcvuriB* #y >r 5 K»jiv # y *-y*>f s k»», # y ^ - x ^ h v 

4?y *fl5tr=./u**JBfc Lttt, fct-ttf, *as**m^&©#y SSttt^i'* 

s^fr^if^sKy^^^^^^m-a-^ ; # y tMbtf^/i-t^v^-gmi^^ 
*Mir07B^, a? y JS-fki^^i: r * uo-h y >u-y * v 

is*&&fcb<r>Tu4 . # yj&fcif^/i'i:;* y^»^f;v-^?i?x^- 

* ^ i^ftfi-g-te t n ^ y if^* fc m.mittf y u ^ * *>r n >r , 
xvm.ltv-fi'bT* y >u36*a-a-#fc ©rn'f, #y tapirs* fc#y ? i^* 

; Jt?y^bif=^/7^ 9-**fr v ft^^^^y ttflsir^/nte^oattfls* 
y&tebr-/K #y£fctr=yx^iii3&m£#, Ur>-M^^* 
fi«&fr. fiftexyfy-7^5D=h y &4ktr-y x>-r* y 
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)v--f9 s^^-^u^fi'&fr, 7^ y p - h y * y ^gy^^-* 
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7Ha=h y ^-4tt*fc#y ^^V'V-^^W^^fi^^^ifWT^ y h 

; **r* y^sfc^^-^i'^fi^ffji&ir 
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jK!lx^f^j»Jili:lttt v fci:ittf> ^y^n-A-g^ # y siBfe, #y 

A7n7n^, # si v*- bttznmmmtf!) x-xrA* #y ^ 

^W-^T 1 K sKy h!l>fl/yfl^7^l/-h. !|!!(7fWy7V7 

*U~K # y =cf- U U— b v # y P^ + lfJ'i?* ? UVT 1'7 * 

fi£-#> * hP tf 2 Sift ; 

jj?yryi^-h, * h n * v *m&m&ft i t^hptf^m^ 

**^**»J»tt* <b) fc©#*ttKl«ns 

tfVTZ b'lfkWtet Lttt, fc£ P A 6 (# !> #r» T 5 K) , PA1 

2 (#y Kf*^r5 K) fc£f0>WSgB£3KUSJfifc# !)7U';PA66 <#y 
^*t>f 1/^7-^5 K) , P A 4 6 (# y 7 1 h7^ fH'T'^S K) x P 
A610, PA 6 1 2 , PA11 ft if ©g*g£3&# y 7 5 K;MXD6, P A 6 
T, PA9T, PA6T/66, PA6T/6, 7 7 r * P A ft if © 
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/PBT, PET/PBT, (al) £ (a2) HTI4PC/ABS, (a2 
) ^±Ht|4PVC/ABS#S»5. la^^^-tirS^JIg^iroffi^ttSfc 
#£@ttiUT, :/ny?&fi^# (b) &*<Dft&{tm t Utflt * ^ h t> 

* t> i«Tffc«r uv>. ^tLt>fi2a«±^«i^b-Cffi 

mwfittwjn (a) a, »att!»i*ffltt»ro-cfcar*##*Lv*. 
«irEfKtprM«#itifi^«>K:i3v^-c, fcfittfiiirgmaMim* y 
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uy^^-h. y *?-u^-)-79 v — K #y -ff-wtyt v- K tfyf 

h^- ; fcJf.asfctf&fiS. ^^txot-efi. 

gfittjKyr? K3R»fflkLXtt. fcfcfctf* P A 6 (^!/*^d7? K) , 
PA 1 2 (#y KfA^r? K) fctf©H»«£»J&W*#y K ; P A 6 6 
(*!)^*t>fl^y7^5 K) , P A 4 6 (#y 7- h>y^-U^TS?/<5 K 
) , PA610, PA612, PA1 1 * if y 7 S K ; PA6T/ 

6 6 fc*f©¥^#«§*y TSK&^7*^-;fci?as*>ff?>ixao - 

tg&&.i&^m&.mm 90-1 oit%*5j;^p^*i^ <b) 10-90 
;:ias#£L<u nrA&fl!kirfitt*ift#8 o~2 oMm%&£V 

(b) #2 0-8 0lt%*>?»*5r^i!l»tL<, £A#iMM£*tmaS 

7 0-3 0li%fc'J:t/ (b) #3 0-7 0Si%i>fe/i5r i: # £ U 

Ii%13J:t)t^oy^#l^ (b) lO-9OlI%i>f)45r^50$L< 

, &&&m^mmmm#7 o- 1 o«%*3J:tf (b> #3 0-9 oit%^& 

U< „ £ A Jit #5 0- 1 0fifi%*5«fctf (b) 
#50-9 om^bft&I t&£ UV>„ 
:/py*#fi^# ( b ) OE^I^ l 0%fift*S5-C«:. *fl^«J©3*i±Jfi*s« 
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<yp y ^i^ (b) > 

*&m<D7* y t&n^fr (b) otSilXB»(c«!l»liftV^, toft? * 
yt&n&W (b l) *fcfi#'*tt <S#) ^Py?fti^ (b 2) 

&#:/p s> (b 1) tt, v>-f H©^^©t)0-efcoTt>d»**p*V^ 

:/p y LTfi, fci&li, ~?*7zf p y * #S£##*>tf 

h y y h y y ^*I##t^n y , 

9»tl< „ tnbotT?l>^o^*S^i: h y :/p y*&fi£-#* 
.^fL&oWg-fc. * *r * y ;v*l^fr^0 y * Sr a. r * y ^m-&#:/p 

y^BitlU. ^^P.-A?*i^*H:A-BS-ei)9, Ml^ny^*! 
^*(iA-B-Al*fcliB-A-Bn?fc9 , ^;u^p * £ 
1 EJUKDiE&fc UtA- (B-A) ,-BS, A-B- (A-B) »-AS. B- 

(A-B) n -A-BStfc5. r. ft fea* "CI MAO hy^uy^ 
*a^flcftA-B-AM-C*>S^£#»* U< „ v^f/D y *#fi£frttA- 

(B-A) .-BS^fcliA-B- (A-B) „ - AlTfe5 i i: UV\ 

(Mtt) (b2) tt. V^TH©«J§»t>©^Jfcor t 

:H&©yoy^|^(Cv C 5 **#y y 

*t#!)^r? y ^g*3L;*^uft^#^$;h,-0*Tt>. *S&W©*t*»J«SBT3!> 
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* (a) iszvrt y ^s^ffr^n y * (b) «r**n-6#, 4>fc< tt-* 
ftfi^s^iwt^tyy ys^t^sjffj: f?swrixfc'>^< Hiatfcs; 

K^tfis (c) ©^*r#©#£uv>«5fflr±, R&ttttgs (c) 
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(C) <D$m&<D&ti Ll^|5e8£0!)^1-S k, H*»»«tt/<?y*tMt8 

< U < S^P y * #fi£# 1 ^^^fc «3 1 . 

0^±Tfc!K <fc !> fr* L< J*2 . 0£Jl±"efeS o <£#&(D±mtZk < Icfcifrfc 

Ktt. E£&^SB££:/p y*#fi£# 1 9 1. 0fi^±tt5^py 

KjSttWtss (O ft altera, k < izm%ztit£\,^&* *9r?v 

(a) *3«ttfr ^ y yu^m^^y d y ^ (b) ©po**fc"» 

(C) 4x5 815$; ft, i: < KKJtSftftv^ $i*ft*-el>5Ifc , 

(C) &mm#&MX>*>Z&&izK. jgLHMi©&tf:.- 

KtoTllJtt, (A/C) -B§L A- (B/C) I, C-A-Bl, A — B 

Kk<?X$tt>1-k. (A/C) — B — AS, (A/C) ~B- (A/C) A- 
(B/C) -AS. C-A-B-A®, C-A-B- A-C#*^©V^i"tL"Cfc 

ottiK c^-e (a/c) ypy^ACtHBScmSiixi^i 
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(b) tt. t < RB£ £ ti-f . (A) 

t^a** (B) K^ft-ett&gi: SftS^&J^kfcfcfttf «fc (b) 
*9»^i:©95a«:^^1-5 £ ±fciffi«*'&©&W£ @ M £ 1-5££-|* v 3 0 0 
0 0-~ 5 0 0 0 0 0 U< * J;D»*L<(i4 0 0 0 0-4 0 0 0 0 0, $ 

{,Klf*UliBOOOO~3 0 0 0 0 0t*8. ± K 5: B 

l$i-r3^£B:. 1 0 0 0 0 -lOOOOOOiSffSK, J:9»^U<ft20 
000-700000. 3 L< »a 0 0 0 0^4 0 0 0 o o-c*>5. * 

B ft irl" 3 1 0 0 0 0-5 0 0 0 0 0iS*ftU<, £&&£L<li3 

0 0 0 0^4 0 0 0 0 0, S6tfftl/<I45 0 0 0 0^3 0 0 0 0 0 "efc5„ 

£ S *b 3 . 

(b) o^M-?i-i'a^i'P7h^?7-f-T'||JfeL 
fclt?^)^fi (Mw) kt^^l (Mn) CDfcfc (Mw/Mn) t> % £ < 
fc»£Htfci*#, 1. sartfeSr^jffJK, 1. 5SkT-VbZ Zk&Z 

^py^M (b) ^ififcts^r^y/^iwp^ (a) *t 

^'J/HSWoy^ (b) ©Jfflj&JfcM:, i: < fc[8£;**i-r. fltSffijSlc 

/p^ (A) tyn^ (B) <Di»^it©l5HS:^^-t-5 £ , £fc»af#te 
©&®£@fc ^oy^ (A) *S5-90li%, yny^ (B) 
^9 5-1 0tWfe5rt#ffiLK .£ D0£ L< tt, (A) # 1 0-8 0 
li%,(B)^9 0-2 0li%J?)l:»4l< tit,(A)#2 0-5 Oli%, 
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(B) #8 0-5 0it%tfc5. (A) ©fJ^i&S 5fig% £ 5 5>ftV^, S»RlM 

^tfct,t«i«i^fo*o (b) <om&&i omm%£*)'j>%^b. m*im&mnm 

*fc,*|cJPXtt©*»«rB y *(A)as 5 -9 5Ii% 4 

(B) *S9 B~5fi«%-C*>6tfc39S»*LP„ J;D»*L<«, (A) 
iU 0~90lf%, (B) i«90-10ii% v L < tt, (A) #2 

0-8 0fifi%, (B) & 8 0-2 0if%-e*)5„ *DX140&K$r@6<J 

(b) o*ap*as^<tv^fc*K, affl-e*«iftfi!to*B8t3:*#v* 0 (a) <om 

n-m*A*9. = A' K**fe©«T* if Srfcfcb-rffil^^fcS 0 (B) (7>§1^^5fi 
^I«Ji:t«Mi:tt, ^ny^ (A) iJ5~90lt%, (B) idS 

95-1 oil%-ew r. t lv^o ±f3»*L<ri, (a) & 1 o-sol 

(B) #9 0-2 0lf%, 3 kfcfr* U< H:, (A) 2 0-6 0fi4%, 
(B) #80-4 ofig%-cfc5o (A) <om&& 5 &'>fc^£, ffc^TE 

zt>tLt>i- (b) ©#1^*5 1 ott%j;9'><i;^h m^n&®m$a. 
tiito <o&&* 7 > * a* m r-t a « ft a* *> 5 . 

^Oy^I^^ififctS^P*^ (A) k-f*v9 (B) ©#7*ig#ia 

s©s^r±. yay^ (a) ©^7^fe»a«S:TgA, ^py* (b) ©**i 

T g A>T g B 

B&fB, S##©#7*i|B#ia£ (Tg) UElfc, mFoxSCIt 

vv«-m-&*ep»©*ft^oSStt:^*Sl:^1-5 - 1 .fc <o ?rft 5 w t tf-es 5. 
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1/Tg = (Wj/Tgi) + (W 2 /Tg 2 ) +-+ (Wm/Tg m ) 
Wi+W2+'"+W m =l 

St*, Tg|iS£fr«&#©#7*i5#tia*&L, Tg i, Tg 2, Tg 

mtt^fi^^fi^^^^^i^^m^sr^-r. wi, w 2 , w m «^m 

Handbook Third Edition ( Wiley-Interscience, 1989) Jl V**H* £ V*. 

fc*5, iftlBtf 7 DSC (*g££&§8!]£) * fc fiI6Wtt#4£«> 

t a n « o ss^-rs r t #-c# 5 ^, -fny? (A) (B) 

t^py^*fi^^ (b) ^n^*l^ (b) © 

m-^m^mm (a) u> ©ja$f^sr^t>*s#^{ctt, 

JRnTtttiEttJIi (a) OS^Srng, ^ny^i^ (b) Ofl?f$S:nbl: 
IX, n a t n b ©^©«B £^1" « $f£ U< 0 . 1£*T, iD^L 
<f±0. HK»Jt<ttO. & t> $f * U < f± 0 . Ol£t 

TtJbi. (b) ©»*aft-jfe£iTu:-r«»#Kii±, 

rt»*©«*tw^*ais*ftftffl-efeau*:TEM*«c43rt6 (b) 

©$5H*^^1-5 »$L<li8 0 0nmStT, J;50JL<U4OOnm£l 
T» £ £>|C#* L < t* 2 0 Onm&T> it»*L<lil OO nm£lT"C*>5 & 

ltflB«ril(a ) t Zfv y *&S£-fc(b )©S#f iff. Polymer Handbook 

Third Edition (f iley-Interscience, 1989) Efe©H£JB jK JB 0T $ ft T 

<^rH^i^Py? (A) > 
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-fuvt (A) Bfa-**&*fii«>7P 
•fV*jGu = x hfc J: tfA^L^-f . ^7H^|i^f^«:^ 

its. r^^^ti-sj tn. *<otfL&* 5 oas%^±. #*l<i± 
7 5fi^%sx±^wr5 w t **t-r. -r&fct>, (a) « % **r*y 

5 0- 1 0 0fiS%, #£L<f±7 5-1 0 Ofifi%, 
tit v-A-ZkmM ft 0 - 5 011%^ 0* L< f*0~ 2 5li%i 
KfStett&S (C) *>o*r *r * 

D^ll^^ny^ (A) iZ<£-&tiZ1g,&^K, % (D&Mfttt * 9 T * V 

(a) Mg^jns^fiH:, ^py* (a) iz&mtztizmm 

5. -f-fcfc*>* ^c** (A) K&gt <**l5#^££m a t ^p^^ (A) 

^^a^gSfc^-a-tcfi^* L< ttM A >Mc A -Cfc5 e $ fcicfcl&fctf S fc. 
$ &ft58&;*J#&5£ L< f±M A X 2 *Mc A-Cfc D s 

fcsmiroisft^a:^ y-^tt^p^^^-frfc^ir^n, m ca <ma<2 

Tl/y^ryKf'fiV^ (Polym. Eng. and Sci. h 1 9 9 0^, 301, 7 5 
31) t£X&&m'ftl& JtV> <> 7 v ?/ 9 Ajfi'f *<X ? 9 T # y /uBM 
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ttt-CKfcrfttf .tl^tf, »H<B2 0 0 0 0 O^T, S L< li 1 0 

OOOO ^T^*>6« 

(b) ©MII#<03te&#iigncfc;5 < fc 5 lc, S&lc* yayMilt 

t<n*©B«h settings (c) <om t mm ft ^ *> 

U >Vgfep« p« * !J /I'Sif/K * * r 9 y -T"* tf/K p< * 

r * y ^n-r y7ta t/K ^ y *ttn -t^/k ^^r^ yyni^y^f 

/V, j 9 T 9 V t e r t - * 9T9 V »Id -^f^/K * 9Y9 

y/Hfen-^^v^yW, * 9T 9 x ) -rt'BS n — Jf" ^ ^ 

/v, ^^r^!)>»2-xf^^^J//u 4 ;< * T * y /U&y =/K *9T9V>\' 

mfs/v^ * 9 r t y /Hfe Kf^, ^ * r * y ^s^fr y /nfcif * r * 

^ri^K * 9T 9 V V Xfr-AsKZ <D * 9 T 9 V /UMiSsfc&fl:**^* 

x/p ; * y ^^^ft * r * y ^sgr ; * 

y *my*^*. *9T9Va>& s/i^r/uft 9T9 y *&%mmm<k 

A^i^x^ , *9T9 9**2-* b*-f^3 L A'. * 9T9 V 3 - ^ 

v^^fvfn z<d* 9T9 v ji>mkx-- i rA'mmm*#-i-z>'gtfem'£#TA'=i-;u 

ho*.*? ;u ; *9T9 JJ /UK h y 7^*0^^^^ * 9 T 9 V ;v&2 - 

9T 9 9 J>V&2 — — 7 jv* u x.f- rv - 2 - — 7 >U ;** u ^f;Hf;U % ;* * T 
* y 2 -/<-7^*PXf* % *9T9 9 A'Ht'<~7A'*n fif-fr* *9T 
9 V *-7 fr* n * )V * *f- )\> s * 9T9 V *M2 - s<-7 )V*u * )V 

- 2 -/<-7A'*PxfA'^ ^-/W, *9T 9 V A^fSt 2 -/<-7/^d^^'>/H 
^/K ^^r^!l;Hlft2-^-7A'tP7 f ^HfA', ;< 9T 9 VA'M2 — 
7A'*n^*ir-? f s^cc^ft 2<D* 9T 9 V 7 v ItT ;v *>\>x.X x/Vft X 
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j8*#*l^. *fc> y * r * y /ug^ y tf*^^ y *r if y jmi'* p^*^ 

(A) fr^jfc-TSy 9T if V fV&^ XT fV k &M&^mt!: f^A^m 

/k r * y ;n&n -:/p tf/K r * y ^n-r y tr/K y /i^sin 
r^D^y^f^ r * y >H6 t t ? v *mn -^^t^. t? 

y /ub& 2 -ai^/u^*^^* y ^ifcy =/w r if y ^Bft^/K r^y/^si 
k****^ y /n&^r y fvta^<or if y A'ttflBJft&Rft:** (fcifctfr 

ol^^/V ; y^VSfev'^ P^*S//K T if V f^WM y tfA'-vUfcif© 

tenor if y nsmiis&mmfcKm^xT-fr t if y rvitvnT* y >v 

it^^h^t^ ; y>m2-y b r if y^g*3-y 

*s?f-frf£Z<OT if y;mix-f/H4»^lS:tt5tl8S^tr^ = '-^tO 
; y^Bft h y 7^0^^^^ 7* V f^Wt 2 - h V VA*** 
y^A/XfvK 7^!)^8J2-/^7^PXf/l'Xf;V, T^yA-&2-^ — 
2 -/<-7/V*oyf/t'Xf;l', T if x ) Asfft 2 — 7/U3TP 

m^^, t if ^ fu&s<~- 7 A'&x* y , ?f\'^ r if y *i';/<-7^tp y f^y f- 

fv s r if y j^m 2 y/w^-o y <?/u- 2 -✓<— y^ua-pai^y fvu. 

y ^&2 yyui»2 -^-7^07^^ 



TV y 2 -/« — ^iff f y^3uf)Vti HOT # }) /US 7 sMfc 

r ^/t^ * x ^ & ^ & *> rf 5 £ a* -e # 5 « 

p-y^yp^^l^^, p-pt ir^rfcWS £ i#T£5o 

^^xy^ft^fct-CB, 7*^v, >r y^uy&Z&htf 

^nyy^fimii UXIi. fci * tf * Jftft if * = !> 7*^, 
5^£#T?#5o 

;vicD=ey7;Kyn^f^*JJ:Vi?7yv^/n^f;v4 ^fcfctfsrfcas-et 
5. 

Kate*-** Lrri, ftt vW5 K % ^f/^H 1 5 K % cc 

fvw-v U-^T 5 h\ 7o lf/u^ u>f ^ K. W 5 F\ W ^ K, 

S K. p<^ 5 K**f Srfcrf -5 r t a*T?# 5o 

e = ^^ma^riv 5111k Rra«fe*iBfc©tt*ttK:J: or #* uv^t>© 

UV^t>©«-a«-f5^ *#-C3 5„ 1tkZ-r£. 7*p y9&M&ft<DM1&&(D 

fctf^SttKiflm^-f 5#» **u*»*.5fc«H!i, 7^!/^Sx^f^, fcir*. 
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T9 V frWt*7A'* T? V A'titx-?*. T 9 V >vm? f A> . Ttl)/UM2- 

t h**^^* u< nzti sfci*. * 99 y A>m. * 9 9 v /n* 

^n** ( A ) ©#7^lsWSll. #*L< »2 5TC«±, i9»*L<tt 

iHrfafi'£#^n ( A ) ©#7*ilE#ia& (t 8 ) ©^sei*. tiria©Fox 
-e#5 a #7 ;* fe^ia^a. * |2gMa& £ it 

Polymer Handbook Third Edition (Wiley-Interscience, 1989) IB ife © 1K =Sr IB V ^ 
X, FoxSl:totttItfcfc»tt5. 
<T* y y * (B) > 

7vy9 (B) «r«fifei-smS^fi, *r#*-Tl^ n 

-fvt/9 (B) tt. r^y /H8i^f;i'5 0-10 Ofi% ( # £ L < it 7 
5-10 0fi*%.*3 J: tf,£*Li:*B£Rr 18*^ = ^^**^0-5 011%, 

a>o*e>ni£#asr * yn^fi^tt:/** y 9 (b) i^ttisMtft, 

iftoWCfcotti^v © i 5. tfit&T 9 ]} A>& 

^n^jjr (B) t&&k S;ftS#*£tt. :/ny* (B) t £ ft * fttt 



7j**f 5 »tl<|iMB> 3 0 0 0 , i9»$KliMB> 5 0 0 0 4 £ P> Rl 
J}*K«Mb> 1 0 0 0 0, i: < L<tiM B > 2 0 0 0 0, tt)»*t 

< MM B > 4 0 0 0 0-Cfc5 o fctffL, $ ^ < 

5 0 0 0 0 O&T-Cfc 9 * *^lC»tL<tt3 0 0 0 0 OfilTtfcS. 

#S£# (b) © *n X # JgSJfcfc* «£ 5 fc* Sbl:, ^p-^B4:«!B 

7x2i?? (b) mt57^ y /ni^^^^t utit fct&tf. r^y^ 

T £ y T 9 V ;>ito -^u tf/K ^ * U ;u»-f V ~7 v if 

Jl> s T 9 V ^mn-ZfT-A'. T9 9 Arm* yff'A'* T 9 V frfkt T 
^9*in-^yf^ 7^!l;Hln-^ + V^ T 9 x ) /t'fife n —***'7 1 ?'A' > T 
9 y /Hftn Ti' !l ;H6 2 - if ^*^;K T 9 } J A'fft / ~tV^ T 

9 v frtii'fif*'* r 9 y /n* Kf^ r * yyw^^^r y if ^ y/wg* 

* y/Hft-r y#^~/ufcH<*>r * y nsmmm*.mfc*m*XT * r 9 y 

Tt vtn n>%Li>*>T 9 y frm%&&kmt*m^x7-tv ; r * y 
A'M-os^teifoT* y /HJ77^^-;n^7/K r*y;H?2-> h^>^ 
y^B>3-^ h^^^f /u*Z<DT9 v ^mt^-y'^^mmir^T 
2>-%&&$KTA'=>-/\'k<D^XTA' ; y A-SI h y 7^tP^f ;Mf ^, 

xf/k, T * !)^S2-/<-7^Pxf^- 2 -/<-7;i'ta7'f/VxfA', 
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r 9 y ^fvK y a- p * r^y/i' 

7jv>tv *f-?v* =f-/u y r 9 y ^& 2 ? a* st-v*** r^y/v 

%2 — 7* iz/k^TVK T ^ y /Wgft2 — 7^^" P ^3rihr iSJV*- 

f)\,t£)Z<OT 9 y /1/S7 yft7***s^^^<t ^fcfcrf 5 - t d ft 

rn?>ottt, f»waH4»JIB»fiJc«JOii91lfSH4, K *5 .fctfA^b*?- 

t^isr* y^&n-^/K 79 yyu&n-y^K 7* yvnft2-7« 
^/v© uv> B 

:/p** (B) Sr«^1-5^ *r ? y ^Bfc^*7VWi&fi#"Jt&ft tr = ;i^l|i 

* y /Hfe^f-A', * * r * y ^Sd-t^p tr/K ^ * r 9 y /vbu y t*p *>v. 

* 9 7 9 y /Vlftn -T/^/K } 97 9 V /I'Bfc-f y -f e f~A'^ * 9 7 9 V t - 7 
fvK * 97 9 V /vmn-^^l-jv, * 9 7 9 V A*Wt n - ^ * * A< * J 9 7 9 U 
/Hfcn-^y^/V. * 979 y A^fifen ^/K J* 979 V />Wt2 — x.^-/u^ 

*wk * y ^i*/-*, **r* y/Hft^s^K * r * y /n& Kt*^ 
;v. y jh»*-?t y/vfci*©;* y ArMj&KJiHk** (fctxtf 

7***) i^^^ ; * 979 V A'&i'9 p^* vvW y ? T * y -n-gS^f y tfA- 

^Askx<D* 979 v &#tmm*&it*mx'XT/i' ^979 y 

}£<D*97 9 y ^S77^^i^7^ . *97 9 V = ~A<, * 9 7 9 !) 

*&h;i'4A'%Z<0*97 9!)*'m%&m&fc*m=-x : r^ i *979 9*&2 
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Tt y ^Sft2 - /-7;^nif;Hf/K 9 7 9 ]) JuWt 2 - - 7 /U P ct 
^VV- 2 — •7}\'jtv71->VZ-=f-As^9T9 y - 7 /l/;*" p ^?vK 

^ ^ r ^ y yv®^-7^tp p« ^ ? r * y a^s?/*— ^ ^ 

/K ^ £ T ? y 2— /<-7A'tn^f*- 2— /^7;vtasf4'>f/l' 1 
* 9T9 y;w^2 -/< — 7;vtP^*^xf^ ^ 97 9 V frWt2 -** — 7/i> 
^pf'^xf^, ^ * r ? y 2 -/< — 7/W2j-n^^-y-x ^ft if o> 

So 



irs/u*#*tt», :/p >y * (B) KM;fc$ft3;lf7*&&®&, #tt** 

^ny* (B) 7*$S&M&ti:, »«l<tt2 5tP;T, J: ?> $f * L< l± 
Ot£*T. $bt»*L<li-2 0'C^T-efc5. #7 2 5 <C J: 9 

(»EI*^B?^ ( B ) ©#7 (Tg) ©»£W\ ®m<DFox 

■C^S 0 ^ r ft , miiflcw^7^$sMSHt 
Polymer Handbook Third Edition (flfiley-Interscience, 1989) ElfcOfilSr/B^ 

<R£ttWf££ (c) > 

#;i-stf*^g, ttft*«S*. TARSI'S. jSttS^Sfci^^t/y^S 

ztibm&&z$ : &-r t < kir££*l*v^ #y 
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ItkjLti. 1, 2 -cnjK^^^^/k^, 2, 3 -x^^j/yp tf/Ug (-fftfc»*> 
^P/J?/uaE), 2. 3 2 -J* if^gft Z <D x-tf * & 

h < fc*yiRfiftv*# % ^e.cttBAfogl^ if^bli^ y s/^/uXtf* 
2, $ -3Li&*rx/ - 2 - * f-fr-fv ^r^'J V"-h» (3, 4 — *JJ« 

#l-atf«s**TA'a-/i'fc©*;*y/i' ; y^ii^ii *>s?/k 2, 3-* 

- 2 - ^ f ^;V7^ y h, (3, 4 -at#*5'$'* d^^-^/u) 

— ywfc <D3^XTA' ; 4-yZ~)\>-\-Wv^*-fy\, 2 :t#3f f Kft iT©^- 
#*i/g-&#*ffi?P*fc^4&ft^£&tf S c tids-C$S^n^fivMMos«Stt, 
A¥o*fi$, =«* Kftif^b^tR-rtttiJ: < . £ < KfKIBraft^as. 

^nbotteAfwfS^ft^ii^fi^ 9~r # y /us*' y s/s*/k r * y /hj 

^y L^. 

-[Si (R 1 ) 2-b (Y) b O] m -Si (R 2 ) 3 -a (Y) a (D 

2 0<OTV &3t&7~2 0^77^*^, £ fi, ( R ') 3 S i O- 

(R' »^$»l-2 0Ol|i©gMS-efcot 4 3$©R' tt^--C*>^ 
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nti?>l^--efcoXtJ:<, I4oT^ttJ:K a 0, 1, 2£fcf* 
3«r^-f-. b«s 0, Ufc|t2*^t. mttO ~ 1 9 ©1E»-Cfe5 0 a+mX 
b £ 1 

1 mot-'f mm*iz l - 3®©HI-C^^t5 Z. t 
(a + 2 b) « 1 ~5®©|5H;as#lfcLV^ jbn7K^fl¥ttS^7KSeS^SJS 
te^y 2 i@JB*±*g£-r* Kit > *ti,e>H:|B] tTfcott, H 

#3:LV^ -#3; (2) A^#ig&-e 

-Si (R 2 ) 3 -a (Y) a (2) 
5fc*K R 2 . Y&XTfia tZtil&t RU-o 

^r^-yy/us. h y tf^s^y /wg, hHy^n^^v-yy/n, hy^ 
h^-^^y h y T^a *$/s/ y ; h y ^s. ^ 

J. h f;v->!J at?**;* f^V y /uS* h * S*'.* ^ A? is }) 

t/uis y ;\,& > v y ;u&/«e 7* a*^^*^ y * 
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£©7*a**'3>T*+**' y^s*if«r*»rf a r t ^tts. 

t < Kfcjffififcv^ *>S^tt&ffi«£*r£« 

*n*»j»tt^ y ^mtmi- sit# * l-c«, t * ?r? y /nfetiw 

^ *7* y ADTK^-fi?*^ y 7*3- *fc OiAf^t Lt 

ft, fctxli, 7 - * * y D>f *aJ-*i/^n f *) h!)^ h*V'>7^, y 
- (^^!)P>f^**^P^) h!)xh + i/>>7y % y- (^Ha'f 
^^f^n if*) h y ^"n y- (^^!)n>f^*^nt 

*) h'Hyrpa?*v">7y, y- (^Hn^t^i'ro^) h y ^ 

h *'>V7>, y - * ^ y n-fA't^V/P If *) ^ b *fp< l-fri/y 
y - (p» y p>T /w^^S'T'p If*) h*f**'A'S/9>\ y - * * 

y p^/i/^-^^^o tr/w) ^a: h f*'/7 y - (^MP'f;^* 
•y^n if*) 5?/P^^f^7^ y - (p* * * 'J o^/l/^+J/^n If*) 
v?^T y:Ttf#*$^ f-A^i/y^, y- (^H!)P>f^^v'7 , P^) 5?7*l> 



*S"y?y, br=A> h y y h i^^/ui?^ h^yf;Pi/i/7V, tf = 

tf^yVi?>T y^n a|f if-if ;VV'>7V, ^ ~>V*J-7 V *r is >V */ >\ ¥ ^ ;V 
(75/S) 

7?/lfi, &££*L#v>as, -jRS; (3) Tf^$*i57 5ySSfcli-«JS 
(4) ■e^*ii57V*^9Altfc5i^T?#5. 
-NR 3 2 O) 

- (NR 3 3 ) + Z~ (4) 

R 3 li. MfBi: IPI fr?*>S. 3 <B©R 3 MEVM-^-"e't) J: < , Mfco 

7~2 o ©r^^Sfc^fSrfcrf fc^t^s, 
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LV*. 

H 2 C = C (R 4 ) - (5) 
5o 

- (CH2) 11-CH3 

-CH (CH 3 ) - ( C H 2 ) n-CH 3 

-CH (CH2CH3) ~ (CH 2 ) n~CH3, -CH (CH 2 CH3) 2 

-C { C H 3 ) 2 - (CH 2 ) 11-CH3 

-C (CH 3 ) (CH2CH3) - (CH 2 ) „-CH 3 

-C6H5, - C6H4 ( C H 3 ) 

-C 6 H 3 (CH 3 ) 2 . - (CH 2 ) n-C 6 H 5 , - (CH 2 ) n~C 6** 
4 (CH 3) 

- (CH 2) n-C6H3 (CH 3 ) 2 

mm** *.-7-*i&&. *- has*, r s Ktt-fr. * 

C1CR 5 R 6 -CR 7 R 8 -W- (6) 

R 5 . R 6 . R 7 *5«fctfR 8 li. **JSi : f-Sfctt«**i'~2 0©«fc 
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-Jtt* (6) t^V^T, R 5 , R 6 , R 7 j3itfR 8 attt, ftkHlZ. U 
7**>^gfc^©|Stiit&l ~2 0 O 1 fctf Si ^-C^5. 

* (7) JStt«*Xtf, A¥^Stfc5©T?»S 

C 1 CH2-CH2-O- (7) 

s-tafintttB:, ^ttfe«ittss:#^ri-5a^^-efcnrtrt < tit* 



— tit*. (8) |Cj3l*T. Ri, R2, R3» R 4lt, * tu^fta^ LTzkifeig 
^,/MjyyS,U*ftl-2 0 ©7***1, #fSg!C7 - 2 0O7?^/H, 
^BT^^i, Ki»6-2 0©7!)-^ ®&T 
t*t/!)VISrttaHt*tUTtt, fcfcittf. 2 - 2 

2-** + *S9 2->fy7oX-,v-2-t^t/yy, 2-^y^n^t = 
A,- 4-*<?*- 2-**rV*/ V 2-4 y7ns<~jU- 5 -*1->V- 2-Hr 




(8) 
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f-/K > y ;n&2 -b Ko^'>7 p ra tr;w, pt * r * y vnftoi^-n'ji** 

*«3 (5mm). 1. 3 (6figtK 1. ; 4-S**^tfJ' 

<R£4£fr&3 (C) ©^A*-&> 

^Util (C) ^^oy^fti^l^t^SMCiS^X, Rffitttr 
US (C) ©&A;fr8H-oVN-cgft91-$-5o < »rtt v a^Rffcfc J: ORAtt 

(C) **r*¥**«r*^#^*» y^K*A-f6*«fefc. 
&fc:«fc D5HPil*»fcRjS:*fc#te* (C) *J»Ai-S*te^*>*. filTK:, *H 

■r tt<o^& t o r sl n -r s » 

m^RiSKJ: ORrtftt'ff** (C) Ht8M*m#^oy^*At 
S^teTftt. WlfeS (C) ft, BffiS (C) **^64t*#*»feft*^ft< k *> 
i oo3j»oigL¥tt©^-e, n^i^^p (a) feivr^ y 

*©»^icRfcttSf»a (c) tttt, **r* 
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y ;i>WL*ittt* *r 9 y /vm^xTA'. T>r y /um^it\tT9 y ^k^^/k 
^if»©*StJ:5, JD*#*¥ia-f y>H£. r^ = /ug*JJ:tf*i&S*r&A-r 

9 9 y t -y^A^r * y >gfe t -^^/k v ^» * * y^gfeh y ^j-A^y >u % 
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&t:#1-Z&mft&$tt7* y U L< Wtgfe#ft?fc 

fct^tf^M^l 0-298248, fc'i^H2 0 0 1- 
2 3 4 1 4 6 4^|CiB«O^K:J: oTtf^rf^S'/VS 3. 

/^SSr^-ra^ci y *#fi^#£, AlMK: J: OJK*t t < ttJK T £ 

y ^ ^/u *✓!) yp, r * y ywgfc h y ^ y /v& fni. 5 fc* */Kf*^i» 

# T? # 5 o 

<^py^*a^flK (b> <om&> 
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zm&<ozt*m-ttfi. *m&<t is tiit t> <o tmrntz frith 

^^y^gtfc (j;t-t/^/r^!l*yy5*^ytX7^ (J. Am. Chem. 
Soc. h 1 9 9 1 1 61, 7 9 4 31) h a * i/ Kfc-&fcl * if © 7 

A'fll te#J&J8l>5 t>© (-7^ntl^*a^X (Macromolecules), 1 9 9 4^, 

2 7#. 7 2 2 si), mm^vyfomtex&mMimi: \,m&&iMtg#&i&ub 

gf®7 i?$/l'l£ J & (Atom Transfer Radical Polymerization : ATRP) 

ffei&M&flii L, Il#tl8i, 9&, 1 0**fctt l.l«E5c*«r«t»<?AJl2: 

(Matyjaszeirski) b , -\r — 1^*7*7^ U * ^ * ? * ;W y if ^ x ( J. Am. Chem. 
Soc. ) , 1 9 9 5 ¥ , 1 1 7 & , 66 14JC*v*P*l'*3.— >UX 
(Macromolecules), 1 9 9 5<f, 28f, 7 9 0 11, t^fx^^ (Science), 
1 9 9 6¥. 2 7 2«, 8 6 61, P# (Sawaooto) b, T * n * U * 

(Macromolecules), 1 9 9 5¥, 2 8 172U$f). 

tr^^WKiiinb, #^g#*©ife^ (Mw/Mn = i. 5) n&l*# 
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C 6 H 5 


- C H 2 X. 


C 6 H 5 


-C (H) (X) -CH 3 , 


C 6 H 5 


-C (X) (CH 3 ) 2. 


R 1 -C 


(H) (X) -COOR 2 , 


R 1 -C 


(CH 3) (X) -COOR 2 » 


R 1 - C 


(H) (X) -CO-R 2 , 


R 1 - C 


(CH 3) (X) -CO-R 2 . 


R 1 - C 


6H4-SO2X 



r;^;H, K3g» 6 - 2 0 or •) -^S, Sfcra. ^*»7~20©77^* 
Xtt, &3?*fcri3 ^SrlJt. R 2 1 - 2 0 ©- 

37 



r 1 1 lt, i ~ 2 o ©r^*** (mm : &mfc*mm*'£t*) 

fif!JtL-c«, fcts.fi, pt^/vS, xf^s, ^p^i, ^yyotryuS, n 
y=>^s, f^/u*. Kf^s, *r ytf^^Sfc^asfctf me 

***7-/K 2 Vit^M^^fr, 2 -Ate^a ttfV&^/K 2- 

A-fc-f yf&SM 2 yM**/K 2 -Ate-r yim^^-fc^a* 

ZtliM^Htfi:, fc**.tf. 

X - C H 2 ~ C 6 H 4 - C H 2 - X . 

X-CH (CH 3 ) -C6H4-CH ( C H 3 ) -X, 

X-C (CH 3 ) 2-C 6 H 4 -C ( C H 3 ) 2-X, 

X-CH (COOR 3 ) - (CH 2 ) n-CH (COOR 3 ) -X. 

X-C (CH 3 ) (COOR 3 ) - (CH 2 ) n-C (CH 3 ) (COOR 3 ) - 

X, 

X-CH (COR 3 ) - (CH 2 ) n-CH (COR 3 ) -X 

X-C (CH 3 ) (COR 3 ) - (CH 2 ) n-C (CH 3 ) (COR 3 ) -X. 

X-CH2-CO-CH2-X. 

X-CH ( C H 3 ) -CO-CH (CH 3 ) -X, 

X-C (CH 3 ) 2-CO-C (CH 3 ) 2-X, 

X-CH (C 6 H 5 ) -CO-CH (C 6 H 5 ) -X, 

X-CH 2-COO- (C H 2 ) n~OCO-CH2-X v 



X-CH (CH 3 ) -COO- ( C H 2 ) n"OCO-CH (CH 3 ) -X, 

X-C ( C H 3 ) 2-COO- (CH 2 ) n"OCO-C (CH 3 ) 2~X> 

X-CH 2-CO-CO-CH2 -X, 

X-CH ( C H 3 ) -CO-CO-CH ( C H 3 ) - X\ 

X-C ( C H 3 ) 2-CO-CO-C (CH 3 ) 2 ~X. 

X-CH2-COO-C 6 H4-OCO-CH 2 -X, 

X-CH (CH 3 ) -COO-C 6 H4-OCO-CH ( C H 3 ) -X. 

X-C (CH 3 ) 2 - C OO-C 6 H 4 -OC O- C ( C H 3 ) 2~X. 

X-SO2-C6H4-SO2-X 

5, C 6 H 4 . X{4, 1»1Bi:ra«T?fc*. 

R 3 0>&f?f& 1 ~ 2 OWT/^/Vg* gj3ff$C6~2 0©7D-/Hs 7 

6-2 o©ry-/wS. iS3f&7~2 0 ©r ^jn^xoAttw bm i^Tfcsfc 

k?J* ( 1 -yn^m^^) ^v-t?:^ ex ( 1 -yn*^ y^n fcT/w) ^v^^v 
2, 3 -i?:/»*=».~*il5?* 2, 3 B^a^BfcVac^-A', 2. 

3 -S^P^a/^&v^fvK 2, 4-^a*^^l'»^f ^ 2, 4 
/w, 2, A-^^u^if)V9 )\^^Jrff-)V^ 2, 5 

-5?:/p*T ^tf Vlk&7T*' x 2, 6-5^**1^ !J ^MfcS^T-JK 2, 6 
-i?yp*ty y 2, 6 -^yn^E-tf^ y ^Sfe^^/K 2, 7 

-^Pt^^JXK^^f/l', 2, 7-^yo*^X!)yift^if/k, 2, 7 

-5>^a ^ifcs?:/7vufc if #*>tf r^ibonttt, if* 

n^^^-rt') 'O'^^, 2, 5 ->J7n*TWy& *?x.f->V^ 2, 6-5?:/n 



C 6 H 3 - (CH 2 -X) 3. 

C6H3 - (CH ( C H 3 ) -X) 3. 

C 6 H 3- (C (CH 3) 2 -X) 3 s 

C 6 H 3 ~ (OCO- CH 2 -X) 3* 

C6H3- (OCO-CH (CH 3 ) -X) 3, 

C6H3- (OCO-C ( C H 3 ) 2-X) 3v 

C6H3- (SO2-X) 3 

t?-* £ ft a ft if # fe tf e> ft s „ 

h y * ( 1 --^p^aL^/u) -oif:^ h y * (i-ynt^yyp^) 

m*©wf&&##A£ftfcm^###t>fts,, 5 fcfi^&wte-rsset* 

-g^-BrTv *a#i:©it*»*>&£-rfttf«J:v^ tfcfr^ SJttfl 1 »**>fc 
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ink*-*, if asfcrf bn^o *©*T?fc«Mfc*-«L 

f&SEfSteSriti©**:*^ 2. 2' - tT f U . -t ©«t&# (1t t tl tf 4 , 4' 

-^yy/u-2, 2' - tr y 4, 4' - ( s - / y ^) - 2, 2' - 
if y tk£<o2, 2' -k^ y VA>%\item ; 1 . io-7xtvh 

-t©f§&# (fc&*.tf4.7-5?/!/A'-l, 10-7ityho!)y, 
5, B-^/ 1 0-7xfy f>P!)y*Jf) #iT©l, 1 0-7it 

^ ha y V3Mb6>tt \ =r Yy t^f-^Vx-^^V WT (TMED Ah ^<X* 

2tifi©t£fc/i'7 l = » J»© h U ^ h!) 7 aizwu** 7^ y$t# (RuCl 
2 (PPh 3 ) 3) t)!fclkU»*U\ *f=!>m»«rMiiLTJi!V» 
jSMJ t Itr /i' 5 = A 7/1^3 * KSSr^ifl Ut J: i/\ & £> 
fc» 2l©ftOlf^ 7xi^Jf5^7^^fr (FeC 1 2 (PPh3) 2>» 
2fiffi©=3"?VV©£'.X h y ^a^/Hs*?* y$t#(N iCl2(PPh3)2), 
2fctK 2fl6©~y*--H'©tf* h y 'ff-A'**? 4 (NiBr 2 ( P B u 3 ) 

2 ) t>. ttlliir bT0*U^ o 
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^^-^684^, e(£^©*}±. &A-**&MttftL &&fr%szxtmmo&t&m 

^OJte«S:Ttf -CS^&^SrJbtf Z1tit>izm%te& 

L"CH\ =-9/—** y^P^/— ;K 4 yyusiy— /K 
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7tl-h^^o^t=HA'^y/= hy ^ft if&fctf S r. 5. 

f&IBfi'&tt, £M~2 0 or^lSB8> #*L<I*50~15 0"C©$SH-CfTft 
fig. Jbt^tfe^Lfcl^M^M^i LTifc©7p y^Srl^tS* 

5%S:Cl?t5*-C (fcfcitf9 6-10 0%*T?) 2<£*iitT $ 
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r©»^, ¥*#©8SJn©JI#£ LT, *T7* y ^3B#fi#£tfc&A. 
Tt^^tfc©*-!^ y /i^ Jgfifr frtfc& A, £-£S;frfe(x l)h 

A/t?S^-**5*«fe (yl) i^fi^S^, *T T? y /i^m&ttSrttiiA/ 
*fc, r©«^ :/p y >r <Dn&<D<mPfb LX, *f7^y^^o y ni 

-3- kit* * r >? v v t zm&zi£z>jr& (x 2) t v *f 

r * y ^5S:/p y * £S£* <**fc©fc»- 7* y /w^^p y ^ 

(y2) k&^TtbttZ&s *f T * y frlkrfv y * £ *fc© t> * T 

H/H^n ? ^«:t^Jt5^ (x2) asfi£-©f&J® h b V*. 

T9 y^^fi^flc^P y ^©*SSA^^ y ^^S^^^p fctf 

V^-CtftWi-Sa 1E>fk*«r*«>5©»-H:. ^^7^77 (GC) jfe, 11% 



It, *©&&ilfr©MfcS^& @J£#aft&£*«>s i£i:#©£#L 

<»RrM««li (a) k~7w*#mit# (b) ©BE<&> 

*#^fc:teJ8£fr.5 8&^m*fe«Nlii (a) t^ny^l^ (b) ©SB^Sft 
£ < fclRSgSfrfr^J&s. *©j|afi£it©i5ffl£fl]*1-5 i * ©&St £ 

iWfctSMtt, !Kl*rMft$H& (a)#99. 5-3 OSi%, 

(b) #0. 5-70li%T?a>5rt^»itV\ S»-5rSH±^JIB (a) & 
99. 5-5 0lf% 4 y **S<&f* (b) *50. 5~50®g%-Cfe5w 

fc*sj:5»*.b<, m-esm&mm (a) #9 9. 5-7 oit%, 

(b) #0. 5-3 0lf%tfc5Ci:^tt>»*U^„ 
70li%«:;it5h SMfflttft/Hi (a) ©#»# m b U: < l*I # 

So 

^{CJPXtt©3feSS:B«li:^S»^f±» fKk pTM^«*jm (a) #99. 9 
~7 0it%, (b) #0. 1-3 Olf%-Cfc5rt^»t 

bV^ c B^TMttfitlB (a) #99. 5~50lt%, ^ny^f^ (b) # 
0. 5-5 OfiS%"C*>5^ U< , S&^M&tfMii (a) #9 9. 5 

-70S£%. y«3 3r*#fi£# (b) #0. 5-30lf%-Cfc5r^it 
»£LV>o *0X&©i££«rBW*r$»£-», lftl5©ij»8r*<tt ©&S?£ a «J £ -f 

* y^*S^^(b)©«5*DgS->>fc<«J^5^'S-#^v>o^P b) 
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t^BWti-SS^tctt, ffcpTMttlffJlg (a) ^90-1 0lt%, 

(b) #1 o~9 ost%-efc5it^4iK 8ft«rffil£*NRi (a) & 

8 0-1 5fi%, 7^ y <b) o~8 5li%-efc5 r. k a* * 

9#*U<> JR^T2H4»JIt (a) *S 3 0-8 0Si%, (b) 
iS 7 0-2 0ii%-t?fc5^iiift1)»t :/Py*#fi£# (b) ©gH3- 

fidsi 0%fift*^-eri, 3»fi!t«J©#'ttsp^»-5rilttWJi (a) tlMSST?fe5 

^^TilttWJIB (a) ©#o&ft±©#&#WLK< l^lSjs&SfcSo 

yu^ftM (b) *>fti?fttt*ff (a) \cMi-S#n&ti^ *3*5trfcu 
^WMtt^lli (a) i^ny^M (b) <Dm&0>m&* APXI*©«(k^ai'tt 
ffiflg (a) t^Dy^IM (b) Kjfc'&^fi&g (O <DE£ 

•gmm (o ©sfcii^i-^au mm (a) ^ar-rsi-tBs (o o5*it#* 

*^lT«*«:*A-ra*tt,.«rJ8 (a) (b) 

*s < *r s^fe. jjjxaat-e©^p» y ^^m-a-fr (b) ©M*/h$<t5*i£ 
-ernES (o ©asrs?>i-^jfe. mm (a) i^ts^iss <o © 

E£tt&Jl)I *JB (a) tyny^I^ (b) ©^ < 

-fS^S:, ABXJaafC©^n y (b) ©)fe£«:*3 < fS^fctffcif 

& to fc&rjfii (a) *©r&* wtts (c) m±<o&®Ri&&<&mz 

-£ a #&£K1 * 5 t> ©# *> 5 o 
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££4£ir<ig (O as^tf^s-cfcs*^, trmm (c) tmm U) t 
7^-^7^f>«:ir©y ^%\t&m >f s ^/-/nigas&tf €>*t«, r ft e> © f -e 

^y^7*^7t = l>A^ 0 70*, h y n - ^f^iVT V ^7 *X7 J» 
h't£i!<D7 *X7*-?J»m.m ; h!i7x -^7**7^ >ft¥<D7 * 

ftfe&cXsg/agB:, 91 i o ofiggMcttu-c o . 001-21 

Kit. scfoi&mtomtmhti-r. #v^t»«*^oiST^»<. 

a!!i7 S ;^ ^y^^*7*^^, -fy^r^-h, *r«BK 3jrt5^, 

A"f**„ t^^x y FifciSft a £ a» xf?yr 

Ifct-Cft, ^7/-^l!!lIW5:^fn. V7/-^»fili: 

turn. G&TA'X-tMKitmm. *u-hit&&®. xtr**** 75^1 
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*fc©R£«*5J: {£#^ft#y73: K*Jfi, ®5H©# U T 5 ^b*X 

<E£flJ> 

■7-, &fem* *!mws mm. wmmttzzMG 
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if =• ^*fi^<* =f a a* «^ £ tL s „ 

M t <o m& Htr k: *> h a>c u fc =r a -c fe s c t & -e S 5 » 

f»nTMtt^7^ hv-HTtt, fcfc mm 2000-1 54329KP8 

^stbfcr* y^-**T* #112000-15433 
otci/TSHfc/y^^^y-^^r^ y >^:/* ^ ^12000- 

1 5 4 3 2 8 fcWjj*£*tfcv' !J y /u^n 

y-^^^xy-^f i/^^p.y^sttft (sBs)^fi^>->fy^i/y- 

Xfl/V^P y (S I S),^f 1 W'^-j:^VV^'^U^-^^^>'y 

P y *#fi3-fr (SEBSK H'- x-f UJ^n l^l/y-^fl/i/^o*^ 

(s I ps) totx***-**-* y^i^>-7fuy/o y 
ttfcif©*^:^-/* y *#fi-&#» *w7-fyi^ntx7^h-7- (t 
po, tpvk ttflstrsi^»j»prSBtt3:9^ (tpvc), k*»pT 

t' (mbsm). y^^^ h^m-g-tt. y^-^y =*- 
I^?7 hfti^ftif^fcW^rir^-e^a, mb s«TJB£ L-Ctt, **cc- 
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^s-2001 (rtway^ttl!) frira*, i»»,ai: L-cA¥«r« 
*fc> # y >r y/fi/^-r^ y m^A3R/77 h*a^#»^^ 

^9 - 3 0 2 1 6 9#>&atlB«ffl*St|!lBli-efc5. 
mWkLXft. fttitf, lffe<fc^*v, SHfcffift* 

m. y ?j*mm. ^kiii. • 7-5^^, jk***'*'9*. 

**fk-r^*^^ a* «SK^y T*'** K *5 J; ? * 7 * h <C 25 

*»»c#U-C, OI&IS, 5feK:#*U< {±5-5 0£#g|J 

££aJ*UTr±. Sfe^KikffliL-C, fcfcfctf, 2, 4-I5* ( n - * * 

-6- (4-tKP*'/-3, 5-i?-t-y^7=y7) -1, 3, 

5 - hyr^y, ^y^xyxyf/i/-r by [3- (3, 5 - v> - t - ^ 
fvw- 4 - t Kp ^y-7 3:^;u) y°ttv**^h], 2, 2 —'f-jr — Vz-^f- 

*[3 -(3, - zff-ZU-4 -t Kp^V7s=;H7*p tT**- h L 

^^5/^- 3 - ( 3 , 5 - i/- t -y^/W- 4 - t Ka * •V7x=4') ^ a 

fcT;*-*-K 2. (4-^f^-6-t-7*f/l'7i/-^), 1. 

3, 5-H)^f^-2, 4, 6-hy* (3, 5-^-t-7*f^-4-tK 
is sty* As) -O-tfVfc Z0>7* /-*-%fc&to$i3:Xfi?'**- : ?/t'XfcG' 

Vtirby** (2, 4-*;-t-7*fn'7s = /V) -4, 4' -tf^^H' 
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%$f£nt Ut, =^9 mi?*?*- 1 - (2 -t Kn - 

4 - t Ko*-> - 2, 2, 6, e-rFy^^^'J 5>vMMk *y [C6 

- (1, 1, 3, 3-f h7^f/^f^) 'f 3, 5-bl)7iS>- 

2, 4-SMAO [(2, 2, 6, 6-f h7^f^-4-lf^y^) 5 / J 
^^t^f l^y (2, 2, 6, 6-7^7^ TVUf^y 3**0 >f 3 2 - (3, 

5 -4?- t -7 J- A<- 4 - fc K» *f ^^i^AO 2 - n -rf^fls^V y&fc**( 1 

2, 2, 6, 6 -^^^^ ^/u- 4 - tr** y S*XO & © fc — 5 > 3Hfc 

oi~2 ofigft©$&B##$ Uv>„ iiBffiiJ: t>4>fcv*»£fcli£3&3]8SaD3& 

**-f 3r#«i*:/n-fe **->f gift, * tr y K/i'SK ^wis r-v^ffi. 
=r-r» % t^au, y/<*n % fctftfy 7*7^ TOHy/w^, 

^v^Bfe&P y **fcif£fctf act 

mmmt Lttt, f h77-p*I^^7*;-^A, 2, 2 - fc* * (4-tKci 
3, 5 -5?7*P J t7*^^)7*0^y^^t7*P ; e^y^y, M)^(2, 
3 -v?7*Bt7"P If A') Vv'T 51 U — K 2. 2 - tr* ( 4 - fc K P * v-ac h 
*S/-3, 5 -i?7*ot7x=;v) 7*oa-^ % x*^n^Ei;73i=/U2l-^-^W K. 

ifA<7*^7*-K h9^^BDX^7*77*-h, h»;* ( 0 - * n 
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7 *~fi'7*X 7x- h % U-A><?7 ZL-JV7** 7 * — K ftfty Vl|x 

y*<y$j»te¥<omm%mmm ; &ff?«y ^^v. A*ft*y a-^/v 
v>.-*»fl2*y a - tf-As^^w. mmiktf y k &5fMts#y 

1 0 Ofi*gPKl*tbX. #*L<ttl~5 Ofiiftk £t>fc#£L<f±3~-30 

*&m<om^M&mmm.f&®>zm&vmT&irzjr&;b its, ^w<y-s * 

BA, MEA. MMA. TSMA. DSMA, GMA, I BMA, 2 EHA, C 
HMA, MA, M AH » HEA, HEMAB, -t fl^tl^f-A^T * V \s— K 7 

7 - y u>f ^3|-*S/:/p bT/u) ■ h9 * b*W?> + y - it V v 

>(/u**i'7'v h^s^fv ^y f^** ^t^w-f, 
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^^yi — K *?9})/mt* * 9 9 y /Hft&TjCl&x tKn^i/xf;kr^y V- 

- K t Kp ^ i^xf ^ ^ y h*t!*t5 0 A-b-BteA££ 

(A/B) f*. Ai:B i#7^^^ftl^*nt^5r fc£S«*1-5 0 

x^^i/SSr^tS^^n-z^ft^UTIi, fct (MM A/ G MA) - b 

— B A . (MMA/GMA) -b-EA, (MMA/GMA) - b - (BA/EA 
/MEA),(MMA/GMA) - b - 2 EH A. ( I BMA/GMA)-b-BA, 

( I BMA/GMA) -b-EA. (I BMA/GMA) - b - (BA/EA/M 
EA), (I BMA/GMA) - b - 2 E H A fc if # fc tf b fl 5 » 

;WS^tt5i?yP '/^HTB, (MMA/TSMA) -b 

-BA, (MMA/TSMA) -b-EA. (MMA/TSMA) - b - (BA/ 
E A/M EA), (MMA/TSMA) — b — 2 EHA, (MMA/DSMA) -b 
-BA. (MMA/DSMA) -b-EA. (MMA/DSMA) -b- (BA/ 
E A/ME A). (MM A/ D SMA) — b — 2EHA. (I BMA/TSMA) - 
b-BA.(l BMA/TSMA) - b- EA. (I BMA/T SMA) - b - (B 
A/E A/ME A). (I BMA/TSMA) — b — 2 EHA. (IBMA/DSM 
A) -b-BA. (I BMA/DSMA) -b-EA. (I BMA/DS MA ) - 
b- (BA/EA/MEA). ( I BMA/D SMA) - b - 2 E H A tt if & h tf 

xjK + ^S^ti h^P^ftHtttvfcaa, (MMA/GMA) - 
b - B A- b - (MMA/GMA). (MMA/GMA) -b-EA-b- (MM 
A/GMA). (MMA/GMA) -b- (BA/EA/MEA) -b~ (MM A 
/GMA). (MMA/GMA) — b — 2EHA — b — (MMA/GMA). (CH 
MA/GMA) -b-BA-b- (CHMA/GMA). (CHMA/GMA) - 
b-EA-b- (CHMA/GMA). (CHMA/GMA) -b- (BA/EA 

53 



/MEA) -b- (CHMA/GMA), (CHMA/GMA) — b — 2EHA — 
b- (CHMA/GMA), (IB M A/G MA) -b-BA-b- (I B M A / 
GMA), (IBMA/GMA) -b-EA-b- (I BMA/GMA), (IBM 
A/GMA) -b- (BA/EA/MEA) -b- (IBMA/GMA), (IB 
MA/GMA) -b-2EHA-b- (IBMA/GMA) if # h ft £ . 

i/V frm*G*t% hy^Py^^fcLttt, fciicfi, (MM A/ T SMA) - 
b-BA-b- (MM A/T SMA), (MMA/T SMA) - b- EA-b - (M 
MA/TSMA), (MMA/TSMA) -b- (BA/EA/MEA) -b- (M 
MA/TSMA), (MMA/TSMA) — b — 2EHA— b— (MM A/ T S M 
A), (MMA/DSMA) -b-BA-b- (MMA/DSMA), (MM A/ D 
SMA) - b- EA-b - (MM A/D SMA), (MM A/D SMA) - b - (B 
A/EA/MEA) -b- (MMA/DSMA), (MMA/DSMA) -b-2 
EHA-b - (MMA/DSMA), (CHMA/T SMA) - b- BA-b - (C 
HMA/TSMA), (CHMA/T SMA) -b-EA-b- (CHMA/T S 
MA), (CHMA/T SMA) - b - (BA/EA/MEA) -b- (CHMA 
/ T SMA), (CHMA/T SMA) — b — 2EHA— b — (CHMA/T SM 
A), (CHMA/D SMA) -b-BA-b- (CHMA/DSMA), (CHM 
A/DSMA) - b- EA-b - (CHMA/DSMA), (CHM A/D SMA) 
-b- (BA/EA/MEA) -b- (CHMA/DSMA), ( C HM A/D S 
MA) -b-2 EH A- b - (CHMA/DSMA), (I BMA/TSMA) - 
b-BA-b- (I BMA/TSMA), ( I BMA/TSMA) -b-EA-b 

- ( I BMA/TSMA), (1 BMA/TSMA) - b- (BA/EA/MEA) 

- b - ( I BMA/T SMA), ( I BMA/T SMA) — b — 2EHA— b — (I 
BMA/TSMA), (IBMA/DSMA) -b-BA-b- (1BMA/DS 
MA), (I B M A/D SMA) - b- EA-b - (I BMA/D SMA), (I B 
MA/DSMA) -b- (BA/EA/MEA) -b- (1 BMA/D SMA), 

(IBMA/DSMA) — b — 2EHA— b — (IBMA/DSMA) fc*f#fc 
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> 9 9 V frm&tii-Zi??* '/^Httt, tLbX-tf* (MM A/MA) - b 
-BA, (MM A/M A) -b-EA, (MMA/MA) -b- (BA/EA/M 
EA). (MMA/MA) - b - 2 E HA. (1 B MA/MA) - b - B A, (IB 
MA/MA) -b-EA, (IBMA/MA) -b- (BA/EA/MEA), (1 
B MA/MA) - b - 2 E H Aft if # fe rf ?>}l5. 

H^ltrlrtS hy^Py^i Ittt, fcfc*.tf, (MMA/MA) -b 
-BA-b- (MMA/MA), (MMA/MA) -b-EA-b- (MM A/M 
A), (MMA/MA) -b- (BA/EA/MEA) - b - (MMA/MA), (M 
MA/MA) — b — 2EHA— b — (MMA/MA), (CHMA/MA) -b- 
BA-b- (CHMA/MA), (CHMA/MA) -b-EA-b- (CHMA 
/MA), (CHMA/MA) -b- (BA/EA/MEA) -b- (CHMA/ 
MA), (CHMA/MA) — b — 2 EHA— b — (CHMA/MA), (IBMA 
/MA) -b-BA-b- (IBMA/MA), (IBMA/MA) -b-EA- 
b- (IBMA/MA), (IBMA/MA) -b~ (BA/EA/MEA) -b 
- ( I B MA /MA), ( I B MA/MA) — b — 2 EHA— b — (I B M A/M 

A) textfbtf btlZ. 

M*mX*H-rz9-7v's*Kk LT«, ftb (MMA/MAH) - b 

-BA, (MMA/MAH) -b-EA, (MMA/MAH) -b- (BA/EA 
/ME A), (MMA/MAH) - b - 2 EH A, ( I B MA/MA H) - b - B A, 
( I B M A/M AH) - b- EA, (I B M A/M AH) - b - (BA/EA/M 
EA), ( I BMA/MAH) -b - 2 EH Attfifi&tf fc> ft 5 „ 

1-S hy /O'/^HtHCfcHU, (MMA/MAH) - 
b-BA-b- (MMA/MAH), (MMA/MAH) -b-EA-b- (MM 
A/MAH), (MMA/MAH) -b- (BA/EA/MEA) -b- (MM A 
/MAH), (MMA/MAH) — b — 2EHA— b — (MMA/MAH), (CH 
MA/MAH) -b-BA-b- (CHMA/MAH), (CHMA/MAH) - 
b-EA-b- (CHMA/MAH), (CHMA/MAH) -b- (BA/EA 
/MEA) -b- (CHMA/MAH), (CHMA/MAH) — b — 2EHA — 
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b- (CHMA/MAH), (I BMA/MAH) -b-BA-b- (I BMA/ 
MA H), (I BMA/MAH) -b-EA-b- (I BMA/MAH), (IBM 
A/MAH) -b- (BA/EA/MEA) -b- ( I BMA/MAH), (IB 
MA/MAH) — b — 2EHA— b — (I BMA/MAH) k if h tf h fl 5 „ 
y^ft:i:LX«vfci:^ff, (MM A/HE MA) -b - 
BA, (MMA/HEMA) -b-EA, (MMA/HEMA) -b- (BA/E 
A/MEA), (MMA/HEMA) — b — 2 EHA, (I BMA/HEMA) -b 
-BA, (I BMA/HEMA) -b-EA, ( I BMA/HEMA) -b- (B 
A/E A/ME A), (I BMA/HEMA) — b — 2 E H A , MM A - b - (B 
A/HEA), MM A — b — (EA/HEA), MM A- b - (BA/EA/ME 
A/HEA), MMA-b- (2 EHA/HEA), IBMA-b- (BA/HE 
A), IBMA-b- (EA/HEA), IBMA-b- (BA/EA/MEA/ 
HEA), IBMA-b- (2 EHA/HEA) fc^tffctffeftSo 

★sissr^rs hy^D-y^Htit, fct^Hr, (mma/hema) - b 

-BA-b- (MMA/HEMA), (MMA/HEMA) -b-EA-b- (M 
MA/HE MA), (MMA/HEMA) - b- (BA/EA/MEA) - b - (M 
MA/HEMA), (MMA/HEMA) — b — 2EHA— b— (MM A/H E M 
A), (I BMA/HEMA) -b-BA-b- (I BMA/HEMA), (IBM 
A/H EM A) - b-EA-b - (I BMA/HEMA), ( I BMA/HEMA) 
-b- (BA/EA/MEA) -b- (I BMA/HEMA), (IBMA/HE 
MA) — b — 2EHA— b — (I BMA/HEMA), MM A — b - (B A/H E 
A) -b-MMA, MMA-b- (EA/HEA) -b-MMA, MM A — b — 
(BA/E A/ME A/HE A) -b-MMA, MM A — b — (2EHA/HE 
A) -b-MMA, IBMA-b- (BA/HEA) — b — I BMA, IBMA 
-b- (EA/HEA) — b— I BMA, IBMA-b- (BA/EA/MEA 
/HEA) -b-IBMA, IBMA-b - (2 EHA/HEA) — b — I B M 

a, * 2f«s*>rr t>tlt>» 
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(1) #U£fcir = *»»©WMtt©*lt*B»fc-*-6»'fi' 

a? y tfitetf i o ossifB»-*f it, ^#*^g<£3rr * y s> 

J^^o y ^ Lttt, (MM A/ G MA) - b- BA-b - (MM A/G 

MA) L < , -tro^fite 5 0 0 0 0- 1 5 0 0 0 0t?fc5;H!»Jt 

<, B Ai:MMAOg^li8 0/2 0- 7 0/3 0 (fi*%) "efc5ri^»t 

l<, auK^v'^^sri, GMA©^t^t5itJfeo. 

(2) y&^k^r~/^WJIS©MXtt©&S^£SWi:-rS»'a• 
^!)^^P«^*i^HcttTli. (MMA/GMA) -b-BA-b- (MM 
A/GMA) U< , -t<D#^#l*5 0000-1 5 0 0 0 0tfc5-ii5 
#$b<, BAiMMAO^S8 0/ 2 0~6 0/4 0 (SS%) 3 ^ £ 
*S»*U<> 3L#*f&Watt. GMACOtftf^tSliittO. 1-5%"C 

T ^ II >^^^n y^&a^fri Ltft,(MMA/GMA)-b -B A-b - (M 
M A/GMA) U< , 50000-1 5 0 0 0 Ot&S: t 

tfS#*L<. BAi:MMAOttJ*li8 0/2 0-4 0/6 0 (fift%) "C *> 5 w 
i:#0*L<. GMAO^ttJCtt-t-SS&Jt^O . 1-5% 

(4) y;fr-#*-h#Jfc©i^m£^£»*S^£B«>fc-t-^^&£• 
#y h#A§ 1 0 OSg&KlttLT, ^#*f£^*r7* !l^/o 
y 5-2 0 SSgUSS*0^6 - UV>„ ^#*S/&<£*rr* V 
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^P^*t*#Ht», (MMA/GMA) - b-BA-b- (MM A/ 
GMA) #**L<. Wm»BO00.0M5OO001ffc«:k*»* 
L <. BA*MMAO**tt8 0/2 0-6 0/4 0 (11%) TfcS^*** 

j U , GMAo4#t#t«Mlk-eo.. i-i 0%T?*> 

^r^^^^^* Ht ^ (MMA/GMA) - b-BA-b - 
(MMA/GMA) ##*L<. Wfitt5 0 0 0 0M 5 0 0 0 01?fc5 
rfc##*L<. BAfcMMA©»J**8 0./2 0- 6 0/4 0 (Sft%) "C *> 
5:t ^H<, x^V^itt, GMA«)m»t«I«<0. 1- 

(6) ^yxf^fV7^-h»i«»«WmiWi:t5S^ 

**7H**^P^*I*# k bTtt * (MMA/GMA) 'b-BA-b- 
(MMA/GMA) *#*L<. tomtt5 0 00 0M 6 00 0 0t*« 
£fc*ff*L<, BAi:MMA©^tt8 0/2 0-6 0/4 0 (£*%) T?*> 

(7) PET-G*» (xf^f^^^/V^^t^f^r 

P E T-GillOOl«e#tt, *#^tt*TM*»^^* 

o ^*l^i:tttt, (MMA/GMA) -b ~BA - b - (MMA/GMA) 
*S#*L<> Wftft5 0 00 0-1 5 00 0 0tfcKi^H<, B 



A fcMMAOlftjfcH: 8 0/ 2 0- 8 0/4 0 (Sft%) t h Z Z b tfftS. V < . 

^tf * v£*rfiH\ GMA©^friu^t5ltJtt i~2o 

(8) #y 75 K«|||oBWtt©afl*i«lfct 

# y r ^ k^ib i o o it, ^7t?*vm, * frtf*i/ji>&^ mm* 

5 7* !J^|^o y 5 ~ 2 0 MfflJSSao-f S £ i: 

* UV^ 0 3L#*f SKrt?ttWIBS^*T ^ D^^d y ITIi, (M 

MA/GMA) - b- BA-b - (MMA/GMA), (MMA/MAH) -b- 
BA-b- (MMA/MAH), (MM A/MA) -b-BA-b- (MM A/M 
A)tf*$f £ L < .-tW^^gtt 50000-1 5 0 0 0 0-Cfe5ii:iifftL<, 
B A t MM A 8 0/20-60/40 (fig%)T?ifc£ £ U< , 

'Stmntt. GM A ©£#K:**-f 5 MfcJfcT? 1 - 2 0%-Cfe5rt*5»* 

#!)i^f;nsf)i i o oaa§Bic*tu-c. Kj&tiL-gmmt ux*^-^ * 

/utf***'** HM7k<»SSr-&W-t-5r 9 V ;V&?n 1-301 

Lttt, (MMA/GMA) -b-BA-b- (MMA/GMA), (MM A/M A 
H) - b- BA-b - (MMA/MAH), (MM A/M A) - b- BA-b - (M 
MA/MA) U < , *<Dft*Mti 50000-1 5 0 0 0 OtfcSCtaS 

»*L<. BA2:MMAMli9 0/1 0-1 0/90 (MM%) T?fc5:i 

##*u<, -#^fcfc9tf>wt&g3fca*2»±-efe5^as# 

Jg <o m M ft g © ft ± <k o T fife 3! & M §> -f £ fc «> ig ^ 16 t? 5 . 



&*3x HifctfJfcfcW 5 E A, BA t ME A, MM A, T SMA, D S M A , G 
MA, SMA. I BMA, 2EHA, HEA, TBMA, M A 13: , Utr&W^fc < , 

ztiZti^T-fl'T 9 pu-h, -/?-a>t9 yi — k 2 h*i/x^r; y 

^ y - * 9 y M/^^v/yn fcTjiO i?^ T-A'S'? 

K 2 ;i/^*V7>7 * y h , fc K p * *sx.<?AsT t ]} W 

- h , ^-^ty-^f^rHi'-K p« ^ ^ y ^Bft^s^-t-So 

■7v V G PC»«I (v^T 1 A : Wa t e r s tt« 

CGPC^fA t HS^PmX (80 SUCDShodex K - 8 0 4 ( 

y ^f-v^y^)) -esm^ ufco * p a* u, * y ^f^ftio 

y 7* y A'ltMf 1 *'* LTlfc^fc. offK:, ^ p a ^Ti/A/oi^ y - 
^=15/85 JBV*T, C5MtL. 

#£#*-#y p» *r if y ^Ki^f^ (*^-# y * *r >? y A't^t^ftif) t 

1 H-NMRici9, ypy^i^fojuyr^ y /n*^*^* # y * 
^f±. tt&/viem&to<om&t#x* p-* h^77ia5*tMt*i>f)* 
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fi&fflll (MMA-BA-MMAiya^*|^#0^) 

5 0 LRfc«fcAfc*-* 1 1 2 . 5 6 g £ttfc*,.R£$tt«:&3[f§fcLfc„ 
7th=MI^6 2 7. 4 4 gfcJ:t)!r^!l^f^l 0 7 2. Sgfc^fcii 

0#P.U»#Lfc o 2, 5-^yn*7v?lf^i^if^5 6. 5 0g£ 

rH^S^f/H 9 7 3. 2 gfeJ:yBSyf/H 5 8. 7 6 g |C £ * 

%LXflCT"b h=MA-7 8 4. 30g *{t&^ 8 5 t}lC#&lOO& & 
K 3 O^MtSi^^lTofco^^^ * f-fr&x-f'l'l' h!J7^16ml StAP^X, 

m4tm& 9 5 %KlSI^bfc t h^xyi 4 2 2 8. 8 gl lft|-ffl 

77. 6 8 g, ^ 5 18 2. 5 g $rtt&3K > * * 

f l/yM75Vl 6m 1 SrAPiTv 11^0 y^t^^^^^V /US-? 1 
fi^*BH*feLfco 6Hfc^#5 6%|cSJgl,fct w3T% h;vx^8 6 6 0 gSrftl 

* r r & m m & * * -r s t * i c s & m * ft *n u -t s ^ & ft* it $ * . 

07 00 0*, »fi^tMw/Mni5l . 4 6-efcofc 0 2: , NMRtiS 
*&J&##f$rfTofci: r 5, MMA/BA=29/71 (w t %) "Cfeofc. 
#?>tLfc^n y L h^^VSr.Aqx.XS^(*a«* 14.6 

:oytJ^*i^j|i5 0 LtC*tU* *B-P-K5 0 0 SH150g* 
*Di>Sl£:«rt*^^e»U>^®X3l^PflS^Lfc 0 RJ^^Sr^v^y 

^»Sr^t5^tT?, S£fr«r¥»Lfc,> hXtf** y 
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ttn&&-x?2 o o'CKMfisi&L, m%mto&i*n&tfy7iz* vmo. oimp 

MSSl 2kg/^pi:tfc 0 *V*3B$m?L&2. 4 mm X 2 ft, 

$SSt#*P*J*i?fi#2 6 OL/1 B£&SSmn-C«>!tS:£e&&3 4ti LtfcIS: 
ftofc 0 rOggia5Ei3romSil©^'<l'5' h ( M — 1 ) jJ5#fettfc. 

STatfcl 2 (MMA— c o— GMA) — b — BA— b — (MM A - c o — GM A) 
5 0 0 5 !f y y h;vot^7^77^ acDm-g-^SrtSr^^mgtUfc©^, 

IMkiB (Mitm-m. sitrj*) i . 3 2 g o. 2 s y srw-attD . r 

#12, 5 -S^n^Ti? IfyK^xf;!' 0. 63g (1. 7?y *^), B A 8 

9. 4 g doo^y yy h*) tatfc. 8 ot l„ ffififc^'O'^ 
^ f-yu^i^ hyr^y («t, hyr^t o. 1 9 5 h y 
(0. 9^y^yu) Zto*.X%k ft 

Jfc'J-U-VT'yv^L, -9->^y >?m<D%X* u^r h/yA^Kfia t> BA©|5 

B A(7>4E-fk^^8 8%<D&}& (5B$ffl«) T?» MMA 69. 8g (74. 6 
5 y y y h/J-) v GMA 5. Og (4. 8 >; H y h/U), (iSte^-aa, 

gir^m) i.82g(i8.5* y*^K hyr^o. i95Hy h/Wo. 
9?y^) tettfh^^ um'<7v>y 



6 0 0 v ^iMMw/Mnin. 13"C?fcofco 
B AOfcte^ 9 0 %, MMA©|5>ft^^ 3 7 %, GMA©i5ft$i< 4 7 %© 

(o. 5i*wift) -e, h^^> 5 o o ? y y y h/k *m-es:)£$&«: 

fomfrt>®m*®]£T-e®&\'. ft?>*L*:fi£ft£6 01C-C2 4 B# fg) H £ $£ & £ 
t5wti:J:0. gM©^p^*lH (M-2) Sr#fc. 

#8 6 3, 0 0, S#*fTM w/M n#l. 4 3 T fc o fc „ NMRCi 
*lafiJc##rfc ! ?Tfco*: i: £ 5, B A/MMA/ GMA = 7 2/ 2 6/2 (S#%) 

SISfel 1 ^^«©^^-e, IS^^^dF-SMn^ 1 0 0 8 0 0 , »fiMMw 
/Mnl. 46, ai*BA/MMA/GMA= 7 3 /2 6/l (wt%) "CfeS 
x#*^#MMA-BA-MMAayo y *&fi£# (M- 2 ') Lfc 

K5t^J3 MM A — b — (B A- c o -E A- c o -ME A) - b - MMAi 

5 0 LR&«K:£teS&-«f§ 1 2 3. 1 0 g Srftii*. &33fi@& Lfc 

. T-fc h~ h 'J ^6 2 7 . 4 4 gj3j:tf7^y^i^^H 0 7 2. 8 gSr^fc 

3 0»FI»^lfc. 2, 5 -i?7v*T i?\fyWt&x.*'fi>6 1 . 79g 

H /I'Syf^ 2 16 0. 7g, 7^ y 3 175. 3g, y 

^82-^h*^if/H 9 7 0. OgteitfRKyfyH 5 8. 7 6 gKS» 
£-£fc»f«, afetflCT-fe h~ h y ^7 8 4 . 3 0 g 85 < CJC#®Lo 
o£ fefcl 3 0^W«#*ffofc o 
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<<y 9 * ^fV^OL^-vV 8ml &*Hx."Cv y t t 457 

* y a* /r * n^^^f-A'/r * y ;u&2 -* b *^*^-^o#*-fr* 

ft ft* 39* 9 6 %MJitLfc t r h/U^> 1 4 9 4 8 g, £ft$&-ffil8 4 

. 95g, f*5 3 8 5. 5g £tfcii*> ^ * * f^^xfl/ 

yh'J7$yi 8ml fcflPjtT. m~zfu y 9 bft%* 9 9 y>®^ f/KOl^ 
SrSteb*:, ftft*# 5 8 %J-fJj^Lfci ^^-C, . h7Voi^ 8 6 6 0 g ^MtLX 

^MOGP C&#f*r*fofc*;L6, &¥*>J#^&MntfS 1 1 1 8 0 0 . # 
?i^*Mw/MniU. 4 8t*»ofc. tilts NMR t i Srff ofe 

MMA/B A/ E A/ME A= 2 8/28/27/1 7 (Si%) t? 
ofco f^nfcT-p^it^ftl^L h;vxy«rinttl^iS«: 1 4 
. 6wt%H, RXfip - bfi'X-S'XA'*>'Wl* 1 9 6 gflD*.. £j&4ftrt 

g&u. MT?3#ffl&#ufc. v mm&m&mwiztt 

K5 o o s h 1 5 o g &&mftz , &mn&\'* 3 #mm&Lito 

5 KUTBtt tt57'o y (M-3) 

$*i§#|4 MM A — b — (BA-co-HEA) -b-MMAS7o^*l^ 

# (filTMHB AMtftft-tZ) <D&& 
MHB AM {cElTO&fESrfTofc. 

5 1 Ot/77^77^n©IWrt«:Sig»lfc«, Hft«3 1 1 . 6 g (8 

0. 7 s y^/u) «rfi93iD» r-fe h y/w (M^yy ^^ufcto) is 

0 m L SrJPS.fco 3 0#f3J 7 O'C-CjDfiai^Lfc©*,. gfj*&3J 2, 5-v?:/n* 
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TS?tf . 8 g (16. 15 y ^t/Uh BA832. 5ml (5. 8 

*5J:t/HEA67. 5ml (0. 6 5*^) SrAB^lfco 8 5 t-C;M&# 
L, ga&^3i^ W V hyr5>l. 68ml (8. lU^A') SrtP^Ta^ 

a«T^^tfco B A©6Ht:3StfS 9 4 %. HEAO»$9 7%OWt, MM A 
5 5 8. 8 ml (5. 2^/uh &>ffc;lB 8 . 0 g (8 0. 7 * y ^/Wh 
y hi) 7 ? y 1 . 68ml (8. 1 5 V * /V) *5 «fc h ^ (g^< ^ y > ? 
Ut©)H05ml SrADx., MMAe>*Mfc^/5* 6 3%. BA©4tefc^#9 7% 

iirfc. 

R£i£l£«r h^^t^5 1 -C^&L, p - h^aty**'* Vf*-*?^ 1 8 . 4 

# y iSftNiiKJ&ffil* a -y — K8 0 0 SHH2. o g tia k. riatl 

(M-4) *#fc 0 

i$l 1 8 4 0 0, ^t»*Mw/Mn # 1 . 6 9 3t> o B * D h ^ 7 

M.&m<Dfc{tmi>>L>mfe\*fcm.&,itn. ba/hea/mma = 6 5/7/28 

$£#15 (MMA-c o— TBMA) -b-BA-b- (MMA-co-TB 

ma) m^v y *&m&to<o&rfL&£xfi;mm&&K& 

5 1 <D±*7zr/v7 7xz*<Dn&®mft*&mn.&^it&^tt.mi 1. e g (8 

0. 7 5 y «r#9®t0 , rth^h^v (£$'«:/ y ^^u^t©) 1 8 

OmLSrJllfcfc. 3 0#f?87 O'C-eiP^a^UfcW^, MttJPJ2, 5-5?7p* 



T i?\£ y&ti/x-?*5 . 6 5 g (15. 7 * y ^/Wv BA900ml (6. 2 8 
*JV) *M7L-k.* 8 SBffi^-^^^V^ Ml T 5 > 1 . 6 4m 

i (7. 9 s y **n*.-tfi££Pfj*&L;fc. a^s«r*»fc--^i*ra^i:^» 
zmftisax-z>^k-?m&&m&MWi'fr 0 BAotift*^ 9 5%®^tTBM 

A234ml (1. 4 4*^), MM A 15 4ml ( 1 . 44t/H «r^*PUfc 0 
ft tit £ LT, TBMA,MMA©^k^Sr^HUfco TBMAOlSM^ 8 9%, 
MMA(Dg^$^ 8 4%©^t, hA'xyi 3 0 0 m 1 *B?-CKJSS 

>m-&ftyo 2 6 . 9 g £jpa.-c^m-c 3 n#raifc#bfc e wttiufc^ 

JM&fc«Ol»S|-T?il»L-CI&^fc*U #y -r-**fc!R*»I* 3-7 - K 500 

sh (ttm^ao * 1 2. 0 gan^-ca®-ejeic3m?fBi«#ufc 0 mmm*-? 

K^SI«rffl®U. M6&91©#y - £ -arT^^J*3 

•fctfS^/^-SrBfc^ l»<D^o v t&n&W (M-5) Sr#fc 0 

^ 1 1 3 6 0 0, »fi^Mw/Mni« 1. 44T*>ofc 6 H X 9 u t 
&fttit<otefcmfrbmfel,1tm.f$.i£i*. BA/MMA/T B M A = 7 2/1 1 / 

i 7 (m*%) 

#^,tLfc^n y (M- 5) lOOgthnyi. OLKL&jftL, 

p - v fr^'s xfr-fovfk—fcftms . o g SrJjnfcTs i 2 oiCtf>teft?-C3i#p« 

U *9-!7-K5 00 SH«r2. 0 g M *. Xtftn b fc © *> % rft£88i® LT& 
8 Ot-eX^»»$tt 0 W©*»'^^i'^S^t^P y i'*!^* ( M — 

e) 

t -Ttf- fr^XT *SA'&'^<0&&tt. 1R (sfc^Kifc*'* 

IRttt, £*«K:« 3400-3000 c m - 1 fc »3 # * v'/l' 



fc„ 13 c-nmr-?b, t - 7<}-)vm<n* f-y&km&Xn S 2 p pm 

5 * Iffl* 2fc¥:$#^fiMn 1fi 1 2 2 9 0 0 , ^^l:^*Mw 

/Mn^l. 4 6, WTBMA/MMA/BA=8. 3/21. 6/70. 
1 (M%) -C*>5, (MM A - co-TBMA) - b- BA-b - (MM A - c 
o-TBMA) ^P^*IH (M-5') &£$Lfc„ 

SSiig^ 5 Lfcj&SoT^jg bfc (MM A - c o ~ T B M A) - b- BA-b - (M 
MA-co-TBMA) iB£m& 2 4 0t, BIsSlOO 

-7) t - /f /n^r^S|ift©i7)c*/l'^Vl6'NOl^|l. IR (# 

fl*$!RiK*'<* *3 .fctf 1 3 C — NMR (&«£St*iI§*^ h/v) |:i«fc0?t% 

3K-rS»iR^^^ h/i'ASjt.bftS i 5 KfcSC t^€>«H8T?t fc« 13 C-NMR 
-cj*^^«Kiri t -^f/ugro^f y^i**©8 2 p p m<D Ask. * f 

<»T*att»»M&J**«>«> 
(3) 2Slfc0ili~3 l, ttafcU-i 5 

(®£) ] IS K6 2 5 3l:lfc^t\ 2 3*CK::J3tt58!& (J IS At 
KltJIS.D) SriltJfcLfc. 

(3l®*fc»r3&&*5.tl*3l©#Sr#tf) J IS K 6 2 5 l fcftv>, 2 3tC* 
rta3l3S#tf&a)£Lfc. »tfttft^mtU topi]|||i2 0mm, §l o 9g 
Dj$£H:2 0 0 iL<»50 0mm/#fc Lfc„ 

(tttttt) 7 O-Cmtt^ft. J I S C 2 3 2CLfc«S^ ( U-^TVUtf* 7 0-C 
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1 5 CCBifttttt* ASTM D 6 3 8 * V^ttS: 15 0t©I 
< y hlfcM) J IS K 7 2 0 6 PU#K 2 c (^§J 9 Hi Ufcf" ^ 

(18*75-) WJ8 1 . 25g£, lmmxlOmm©^^S:jiK 60k 
g f ©fffiSrJD*, 80t)5^6t/mi n^#jfiU. ftJlttl&A, ffitl1&t> 

nmw i 

2 0 0 2, #y ^7*^!/ (WT, PBTtJiH^?) fc> y 
Py^I^t ttMMA-BA-MMAI7n y * 5 (M - 1 ) 

CA-SF (yy^h/<y^«afttt») 0. 3ft*ft* PEP-36 (ABB 
fcl»**£tt») 0. 3 fifig* 2 4 Ot;, EJi£& 
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